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Due to this reason, to achieve our goals we explored an effective synthetic route that relied on simple transformations of previously described [11] ethyl 4-hydroxymethylpyrazole-3-carboxylates 1a-d. Hydrazinolysis of these starting materials in refluxing ethanol gave the hydrazides 2a-d, the interaction of which with sodium nitrite in a mixture of hydrochloric and acetic acids led to the pyrazoyl azides 3a-d, compounds that are stable at room temperature. According to 1 Н NMR data, the obtained samples had an assay of 90-93%, and were used in further transformations without additional purification.
We established that heating of acyl azides 3a-d for 2 h in refluxing toluene with alkyl(aryl)amines 4a-i led to the formation of 1-substituted 3-[(4-hydroxymethyl)-1Н-pyrazol-3-yl]ureas 5a-l in 69-83% yields (method А). This reaction involved initial thermal Curtius rearrangement of pyrazoyl azides [12] to 3-isocyanatopyrazoles А, which immediately reacted with the respective amines. Such an approach was recently used [13] for the preparation of 3-ureidopyrazoles, which did not contain nucleophilic functional groups at position 4 of the azole ring. The presence of the latter may have a certain impact on the reactivity of in situ generated isocyanates. Thus, the absence of amines in the reaction mixture enables intramolecular cyclization involving isocyanate and hydroxymethyl groups, leading to the formation of 1-substituted pyrazolo [3,4-d] [1, 3] oxazin-6(4Н)-ones 6a-d, examples of a little known [14, 15] bisheterocyclic system. Compounds 6a-d are characterized by relative lability of the oxazine ring and may undergo ring opening upon interaction with the amines 4a,e,f,h in refluxing chloroform, forming the ureas 5a,g,j,k (method B). This fact points to the formation of target compounds 5 under the reaction conditions both through direct interaction of amines 4 with isocyanates А, as well as with oxazines 6. In general, the developed method allows to use a wide range of amines, which is important for systematic building of focussed libraries of target compounds useful for biological screening. 1-3a, 5a,b, 6a R = Me; 1-3b, 5с-i, 6b R = Ph; 1-3c, 5j,k, 6c R = 4-ClC 6 H 4 ; 1-3d, 5l, 6d R = 4- The structure and composition of the intermediate hydrazides 2а-d, pyrazolooxazines 6а-d, and also the target products 5а-l were reliably confirmed by elemental analysis, chromato-mass spectrometry, IR and NMR spectroscopy (Tables 1-4) .
The bactericidal properties of compounds 5а-h were studied by double serial dilutions on test microorganisms S. aureus (АТСС 25923), E. сoli (АТСС 25922), B. subtilis (АТСС 8236F800), and C. albicans (АТСС 885-653), and moderate antimicrobial activity was found (Table 5) . Thus, we have established that ethyl 4-hydroxymethylpyrazole-3-carboxylates may act as effective substrates in the synthesis of promising biologically active 1-alkyl(aryl)-3-[4-(hydroxymethyl)-1Н-pyrazol-3-yl]ureas with the reaction proceeding through in situ generated 4-hydroxymethyl-3-isocyanatopyrazoles as intermediates.
EXPERIMENTAL
IR spectra were recorded on a UR-20 spectrometer in KBr pellets. CI at atmospheric pressure, m/z scanning range 80-1000. Elemental analysis was performed on a Perkin Elmer CHN Analyzer at the analytical laboratory of the Institute of Organic Chemistry, National Academy of Sciences of Ukraine. Melting points were determined on a Kofler hot bench and were not corrected. Compounds 1а-d were synthesized according to a published method [11] . A solution of ester 1а-d (0.02 mol) in EtOH (30 ml) was treated with 99% NH 2 NH 2 ·H 2 O (1 g, 0.02 mol). The mixture was refluxed for 5 h, cooled, the solvent was removed, the residue was crystallized from ЕtОН.
